©1ST AVAILABLE COPY 



Korean Patent Abstracts 





(11) Publication Number: 1020010100749 A 




(43) Date of publication of application: 14.11.2001 


(21) Application number: 


1020000059635 


(22) Date of filing: 


1 1 .10.2000 


/71 ^ Annlir^ant* 
If 1 ^/-\[jpiiL»cii 11. 


SAMSUNG ELECTRONICS CO., LTD. 


(72)lnventor : 


Jeong-Ho LEE 




Jeong-Sik CHOI 




Hong-Gi KIM 




Dong-Jun LEE 




Dae-Won KANG 




Sang-Mun JEON 


(74)Attorney: 


Young-Woo PARK 


(51)lnt\ CI 


H01L 21/316 



(54) SPIN-ON-GLASS COMPOSITION AND METHOD FOR MANUFACTURING SILICON OXIDE 
LAYER OF SEMICONDUCTOR DEVICE USING THE SAME 



(57) Abstract: 

A method for manufacturing a silicon oxide layer of a semiconductor device using a 
spin-on-glass(SOG) composition is provided to form a silicon oxide layer without a void 
and with a planarization degree enough for a memory device more than 256 mega. 

CONSTITUTION: Spin-on-glass(SOG) solution including polysilazane is applied on a 
semiconductor substrate having a step portion to form a planarized SOG layer. The 
polysilazane has a structure of(SiH 2 NH) n , wherein n is an integer, a weight average 
molecular weight of 4,000 to 8,000, and a molecular weight distribution of 3.0 to 4.0. The 
planarized SOG layer is hardened under a water vapor at atmosphere. 
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S30I 03htr Sf J g33f& 



fflsrois£ia«S&#s^&-s4ffli 2«» s out ois*ra- aa aEissw aissra 

g-«(HJ 210IQ. 
2. aa 7IS 

£ A aouf war ImS • aWsa e*Sfe sww chsssi sis &q« 7m 2101 a?=!Q. 01 . 
aeTa^ol j 5s*k5 effiS sai s^i, aas s seme s* tf*Ai?ia bvse sizl 71*01 

a Ail Vsaoio sweTlisS ±7 7fs§ S7i simota as us ±xmm jgm 

o^WaSSnw ir aa* a* siao. ws s unwa vls| a ulsi .^p" 

= Aj-* g^g E2ma Qg 22 S^(irulti level interconnection) ^21 ?fca. 0121 efcr £T2 
2^ q>5MAI. -^(number of layers)7|- §7teKHI [OEM , £l2«(top layer)£l *6K topography )= □ 
^ □ g^il- S! MSl5Kuneven)SD. 

wis m<* m <i- n 01221 =^soi ssaoi a= si-esb siioiai «i5Sr= d^si aa 
5 ' in1=Air wTTaog aSSS r«» u?o» sstJQ. ansa- assra m¥ ^2101 

Is «>-*H= 2° CHI- B2=4S= U\S2i 13^2] Sl^U S^UHSWI 5§ (f racture)o)Il 
tm ia^u°deVlying T insulatio1f Iaylrl22| Il5E7r HSSCT SQ. 01 ■« 01 BffiH §* 
oj ^ss 7agtA|?|I!, [GEM, Df g^£(nujlti level metal interconnect ion)0flAi = H|0r i= 

ay2§4** *«Sr7i aw «a aaera §atr7 r sa*m. 

goiovs gEhti-Ofl CHSKJS, SIMS? §201 s§ BPSS (Borophosphorous Silicate 6lass)^0IU 
S06(Spin-0n-6 lassie OI§Sr= SJSOIU. 71313 SOKChemical Mechanical Polishing; CMP)S 

Rsgoi JtxioT^ bpsIi We ilas ^^Sizra s amsaisi sjssoi etm, m 
sin aS ^£ n^raisE!' ohjej *«oi s*hh aiflcHiei lhsshi aa. 

D^LK 2560il^h DBSOI^ VLSIM ?ISrCH= 2^E7f S^rSfil CWaf 01 a^tf«j 

?i *^a eims^ ssir auissj cmps§s ^rnmat i? ^a«oi aa. 

S 2 ilTSgapf g'a^" 5crlMia 0^°S><"6Tsi5 310, ?202( issued to Shin et al)CHI= 
1 a^nr^AIElO) aD itT, Olt^S^ §§1 SII5,976,6182( issued to Shunichi Fukuyatra et al.)CHI- 

ei oi aa. 

MA tHIofeSF, si^N S^orSi-OS^SS »SSQ. OlSh ITS SOBS 0 SffKM <^2r tfaa^SS 

3 aa. 35iai&, si-N g^i si-ost^s «&a^ ESS^&II^ 



soi aoi «a. 

a oi e" a ^oi a una 21- as ess ih@sS sm&wi 4= aaa. 

4 an, 7i*i3 

inuities)g Sra. 

I ai*r= 2101a. 

a afwoj S |,oj s^jg gsspi ^isra, a ^a^tHi ssa a»^s srsai 7ia 
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m 72±!0I -(SiH:NH)„-(ijS, n S g 40 |Q)0|2, 4000 LHXI 8000012 ¥ 

m §SS§^ SEi ^ m 10 LHXI 30S ^ ; a m 90 LHXI 70Sifxl = 

s srss sa, oioi siti hiss be* sag »«fo. 

M2-^(surface discontinuities)* £fe BffiH 315^01 72401 -(SlhyH).-(^S n 2 gf2| 
0IQ)0I2, MXUfOI 4000 LHXI 8000012, ¥XHF 3 0 LHXI 4 noi =?iAg OT = ^ 

£tf gfctf &g(HI °|oH 2|2g I f sab. ° °~ a Q ' s a = = 

S ls°LSl^' = S ° 6g 0IS8HJI «F5:1 LHXI 10:1§E2J 0)^8] eeHI! » ta « e «o, Sta r , 

SXUFOI 4000 LHXI 8000012, MXHF tf3£?> 3.0 LHXI 4.02J 1SK1IES SEIgE^S 

Sa$iaB£ \ MZ gf»S SXIEI01 SO. CH55JOJ »"©3Aife S?£6l&jll- 901 a Jiis is 119m 
4 s z.t mMI (complex compound)! &SU0Hf &FgA|?)A1 HZIMs SiCK JoAI?l.a. 

0I2IME, SiCl 4 £££ SM..CU2F ITS ^EIE ^EIOIESF OFEJS t»§AI?| METERS tt«*F= 

Si^IYf V° n m - eta i con,plex compound)! AtSdK* OhSJ StttmU tfa- SMS 
(dehydrogenat ion)S|-£ g^g §0| gX|£|01 °JQ. ys,Sa 

T^AoSll^if? XII 5, 494, 9782 (issued to Vasuo Shiminj et al )M — -^m^ ^TLstni mn iuti 

SIll^^^^O^ISOSC issued to Hirohiko Nakahara et al.)0J& MEIOmik^^ tmm2i #E)Sf 
A Rl^i i l^m.lf ^tW^'^oje™*^ nitrogen^ontaining compound)! S7|^ffl§H)i §S 
^-i?= ^*Jti-°iW^t. t S"i-^ ( /ff , ^ n ^ ted silicon compound)2h tEI9H3IESaiTi 
^"»^"Aof»iyaffl^b? DM(ta8,C 501 id ° Xide catali ' st ^ SaHSW tfilS 

alwJjKa!??^ 0 Vasuo Shimi2u et a,,)0ils MX ^ 01 U202! ffl5WIES 
°HVxlS aS^^&^&iwai'ffi* 0 ^ 10 Takeuchi et al - )(HI = s 

s ^ - i31 * =rA|SfCHI ^lg(fractionation)# OlSol-CH gsjfOI A|-gt!0. 

§SS 6000-8000, 6500-7O00O|2, ToiM 2=lf 51 SOB*- SlI? g 

^rE= 10 LHXI 30ggX, H^eWI^ 18 LHXI 25 
70 LHXI SsSr! ! dfe^W 
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75 LH73 82 SSJOIQ. 

ta^ewf sos g^s one ss. §»5Hhj chsich 4° oisra sbim # 

I 201 HllklSID. 5^2*01 4° fiD 33, SI^HS) V=fe!(adhesicn)OI LHTOAI SJQ. 
JeTqi gif SSOflAI ES2| iSSPI °lol01, £71 S06g°-!j^ gSt* SB ^EOilAI 1 LHAI 

FO n*.s 7HAwife 1 UTO £ I tfas2| o, st _h SEt »fcD. E IS SB ffltHW 





istflSVoiE s?u sfie^aa ofoS gsssou. s±. §i. 2J, »s n±m sog 
s_ssai -.mix ofu — ~-i - ^fitfEiserai stj*w aa sehsj 

^iLf i!±2l S-s gliM EtfSI 
^SAIU 4= SID. 

g?\ soe §ohs a. ii 2|oH gSgOO §£S BWJ2I- ITS ES SS^l &ESI 71 

E5SKS seti- soe^e ttg&a. 

«i cm«i= 3SJ0)E = ?H oj HH ais HH@0II °ISH 4= SID. 01IM #3 »IOIM 3^H@0ID HIM 

gomSl e*§ HH2 ills 4 2JD. * ?H2J E2§ lie 2*21 7iE|= HttOI SID. 3 

*5t& Vffll*S wici Hsa I ail area oisSkm *«Sr= ssoi ssss ^e si 
5 o~04,™sd^ oc < soesassj ew eesoiie i^m moie°i sgpfegoi siou-i uts- 

SD C0EW r 0 04 LHAI UgESTSS E2# DglOl 3SEICH SIS BEXI 
ESohS 2!0| HHsfSSIO. 

01 UN E^S III SOU SSI! 2! (HI CHS* 30121 U|°J CH^EbUJI- ^OIE 2f 5:1 LHAI 

10:1SE2| CH^aiMUIg ?>= EEs flSg ^21 S EES 4 SJD. 

|ui5|o S , geEJEI 7I54HHIS ^54 (HI [&EIA1 7D0IM 3511 SttfHr ^OjaiOl 2rW0l E2 




E*^ ^71 BJ-Efll 7\BSi 2S^(H1 «Si ^ SICK ?tl|5?®S= ST I (Sha I low Trench 

Q. 

E*^ gS^WI ^-SS 3^ 2J^« SSI * SILK ^, IS^Ofl SSS f 

^Ih-^s §°UI3I7I $ltJ- §asf«SA4 S g-gOfl IQB CHI 21 oH ^EI5 if5|5|s 1 
«e|2"gAi Ar§* 4=E SID. 

Aj. 7) ft|. uvgofl ojj,, ags Aj.^| sCGSfs StlSrCH Set!- ESM 3>= i+tl ^EI=S|^S S5AI2JD. 
321 3711= 01 UI WI0IS5r= BTISh ? WIOIH BJJS ^SSD. 

WIHI WI0IU1 100-cOISKHIAI 4=-a?h9- S7I §DH7I SS«CT JOEIAI SfH Sfi -oHAI UfS^'o W Sffl, 
500X01^1 SEOflAi ^3«ra.> HOIS S§(H|A12| MEI ^D50l ^£15 i*SM32\ SShOI g0|o^ 




IM 1 LHAI 5^2t, Ur»S|*CT=. 2 LHAL 3 4*S*H1F. 




S Si!^ m«s <y-Sr^l HIE S- 4= SID. 

? WI0IS2I ^E71 40CrcOI°t°! S^OIIS SSPh S^SrAI STOhAI Si-N It^OI SWKM ,^7^ f 
mi oKM^fa nia SE47ISI01A1 Ul-S^ISl-AI SH< 5 B80IS2) £E7r 1200-cSD S= S^(HI=, -Mg 

8s Sal MS^s Watoi 5a»wi i ais^-sw &d. mew. ^ wioius 400 

LHAI 1200*C, HrS^o"1?fl= 400 LH XI 1000*C 2J gEOIIAI 4tS^D. 




i?l?|01IAI 4s«*r='aOI UrS^lorD. ^Sl- 4=S7I SSPIMAI 4=tSo r = 201 HrS^SrD. 01 [III, S*| 
7ISWIA12J 4=SS 1.2 LHAI 86SS%M SAISfe 201 UhS^ShD. 

^ miOIU2J E!"5tl= Sr^ ^?E1(HI DDAi ?5f0il StfS SBIorOI SE g*ll ^ 
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■W> iS| ^200f-0100749 

sswiai ? mTmk ems ^IoP§I%gp' ° 5f = §2J smoisig 900 lhxi iobo-c2i 

«1| pf 111 SHI W^miMKfL^^ * 

i^k^^fg^i^^ smut, ^1 sow yu 

^srsEAi i^afef 260 lhxi ^a|i1iI|°S II -!r IHS£I - 1130,1 

I III WMi^f^\iw^m=nm^ a* a/sfe g 

& OHHSUL 3101= « ^'llHS'aiiSRii 1 ^^ - »2W S06 2gf£ Esti| 

OW tfAIOIS B wso, A|«wa B IBS O|0| at»g* <^ Q / 

£A|0| 




1 — 1 » o 

f so™ £ a£ e ssa s "* *e» ana en* a « SBt u^,, w B , 

BjSBAIBO. 010. 9«^it *em ^sflfealll^l^gga™ 2»,gg "ae-Kiaus 

IMiillifll^ii^jii 
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tftK7|#g^(LPCVD) g^Kfl Sf 500-4000 A 2J ^JJIIM »g BEIttEISSW S«tK>. 0101 

Ai, #71 SEIga52teHHI ^zt a^JlSHF g^Si^g ^IHEig ^g£S 1 000-2000 A 21 ^J}||§ 
?e v E^ S3*!" #71 B^HerafM §&ga5^# 3#*Ch #71 1th gElsaiS AST t^7|#g 
*T S£ SE^OFgCH ££t7|#g=r(PECVD) OIS&KM 2f 500- 2000 A gS2J §g 

#71 ith seis ^#o« aixi^Msm «g*j *, o^hm Afsfttoi #71 aixi^M^m 
biiftHiK ami #7i 5s aiTa^esig ^^kji no\E ssm7i ssaixi^M 

IH@(22)§ S«t!0, #71 5S aiXI^M 19(22)1 (HISDI-^aS A«*KH #71 ssi- ^SlSSh m± 
IS S±ej sj- a ■SltfEISSNI »BS SEIgEIS IS (24a), S^ E J 

Dig (24b), MS (24c) 2 It I- £EI5 BI@(24d)£S 723 71101 ^ g=S(246a, 246b, 240c, 

246WL)* ttgEEh H2i9, EAI?> um 90L ^CHaiOl S^Oll^ 7110 1 e 3W246a)2h ?JE 
Eh2! (24WL)0I ^efflS S^jOllE 2W Til 01 M 2^ (24Gb H 24Gc)OI ««SQ. 

a 0)3101 S^Oll SaEIS 711 01 M 2^(24Ga, 24GWL)M£ 711 01 M 201 0.4 LH XI 1*mS 

£12, TilOlM 2^§(24Ga, 24GUJL)2J 22 CHI EHt!" £0|2J tiI2J 0|±«|Mai£ 5:1 LH XI 10:12] Si 2 EWr 

s si a. ergon, as g^mi sg£i= tiioie s^s(24Gb, 24Gc)^ 7101s h^kjsi 
SOU EHt> misi his ch^sjmbi^ i:ioi*ra gSS B*M« *«eo. 

E 2fft »2*K!, §(20)011 pg 0111 IS ©4g OIS ^SoKH TilOlM 2^(24Gc)!EJ Sf« 

21 n*J 1(40) CHI p-g S^(25)M SStlO. St!", p« 1(30)011 rtg Mil 19 2J# 01 

£?2SI€1 71I0IM 3^(24Gb)2J S> C ^2J pg 1(30)011 rtg 2^(27)g ««SHL 711 01 M 

2!^(246a)21 SP^oj p *j fl ( 2 0)01l^ g^(26)# 

£ 2gl §£51-3, S^Efll 7I5K1Q)#CHI 7I# §=f301|£j Itf ^EI^S gSTAia ^JHI 200 LHX1 
600 A 21 §tF^EI5^t32)S ««*JD. QgOlL 1013101 g^2J ltK^EIS^(32)S SSaiXI^M^ 
S SII, ^« tlS2J §5|-^Ei5^(32)S 01 OlSSKM-^BaSSI- 71101^ 3^ (24Gb, 246c)2J ^« 
01 ^5il01Ai(32a)g SSSJth. 

QS01!, ^StlSSJ rrS 1(40)011 ^^M, OtlS MS S£ff 01^ ^SuFOI p^21 M£S ^(±2. 
^, Eai2i S^)M SSt]-Q. ES^, ?StlS2J p§ 1(30)011 M^M, WIS SS Hi±(As)# OIS 
^S^Oj n*«9 M^M g^(^^^, Eai2J S^)# SSttCK 

E 2h§ s h £ora, SJ-Exfl ^15(10)^011 ^1 S0G g^S E5oTO Xi|2 S0G^(50)S S'S^D. 4^1 X1I2 
SOG^(50)s A;S Sl^HOll 2JtH E5SD. Al-g^ S0GS°J|S2J Itl^l-OiE^ gE14 l E^2| SIT 13 M 
4000 LHXI 600001 01 EIH> SS ^E^ 500 LHXI 2500 rpmOICK fe^l S06 #(50)^ 7500 LHXI 
3200 A ^mm Jm^Ai, ?1I0IM S^M(24Ga, 24Gb, 24Gc, 246^L)g ^SoMI §E^ SSttQ. 

Q^Oil, ^| 3912 S0a°l(50)M 100*c LHXI SOCTcBJ S SOB Ad 1 LHXJ S^Z* Midi tfilOl^J M *!" 600*c 
LHXI 900*c21 SEOIIAI, 10M LH Xl 180^ ^WIOIUm ttQ. BilOIUS tt± S^I^L ^5^1 ^171, tf± 
21- 4=^^121 HtJ- S^l^l E^ ii ^^l^lCHlAi ^tUtiilK ^^71 M^l^lOllAI g^Ofl. ^2I?IS 

°J tJ-lfS 1.2 LHXI 86Sir%^h ElE^ SXItICK 

^Stl- §tf 1§I S^Kfl X1I2 S0GS[(50)HJ Si-NStJ-^ Si-0 Xl^EIOl, ^EIS iTt^^S 2 

SSD. E 21011 EAISJ- UKI- ^OL 01 [El, ^ffl^ ^ 19 LHXI 20%§E X02 d+tF 4'Eie 

Sf(50a)« ^£J€K 

E 2iS ^7! ^ii2 d-tl- ^EI5^(50a)^01l #4^2." ^LHEiH ^SOll ^4oH S^OIs, §^01 

52^ ITS S^M S^TA|?1 ^HB 5000/ej S^#S SS&Q. ^1 A^ *i^S01! °4oB IHE1 

yera ^01 660oaoih, aoi 840021 ihsm(52)s ^£^ck 

QS01I, 4^1 SOGg^S ^SSHoKM 1@S(52)# SE^ 330QA LH XI 4500A2J M3 

S0G5K54)! aSt^CK 01 UK, M3 SOG a«54)S2| ffl*K3l = SSEI4iaa2| SlfSS MXFlf^ 4500 LHXI 
750001 Q, 

E 2kl 4^1 7HI3 S0G^t(54)S 100*c LHXI 500*c2J SE01IA1 1 LHXI MIUI WIOISS 

^, 400*c LHXI 450X2J ^EOiiAi, 10g LHXI 180^ ^BlIOISl HQ. 5- W10IUS Sa^H^aOl, ^ 
^71 ^^I7I Oil A1 ^tStCh. 

3£iS, Stl- S§S S^hOI M3 S0G^(54)2| SI-NS&S Si-0 XlSEIOl, 
ffl3 4 ! EI= d-asK54a)HS SSSQ. 

01 ^, saj.o| u h£a xili 5§s 717JA1 Sl-^jfl ^xi-M ^tMIh 



iJ-tl- SEI55{-21 1I-S4: 

fe^l E2a LHXI E 2k0il UEm g>^0il Sj^H &$y^W &ES1I 715^011 SS^I-SQ. 01 HI 71- 5:1 

LHXI 10:10112 Zt^OI 0.04 LHXI I*m2! Q^>2| HH^#m ^ESI 715^011 SSt!" BH^^HF 
Si-ESil 71 5» ^El^ Stl-aM 400 A 2J S«§raCK 

S ^SOll Ah§a~ SEIfe'EI-3-M tJ-SSh= SOG ^E!3gS01l EllrHS ^71 ^Ei-ll 7|£^01l 

ul-OI 5-M7\ 7852±194A2J ^12 SOG^g SSSI-2Q. 01 EIH, t\^= 1000^ ^Ifl-SEIh 

#71 m S06e» 15CTC21 S££H!A1 3^> OilUl WIOISShaD. Mbl HOIS*!- », S"7I SOG^g FT- IRS 
IT^^EM ^got-^LK E 3^ Oil til WIOIDtf ^ ^§tl" K"g^ES LFEhLH^ FT- IR 3EHEOICK E 3 
CHI Ai BT ^ Si^ UJ-Sh ^01, 01IHI WIOIU ^011^, g?IOilAl N-H, Si-H, Si-N g2| S^S U 

EFLHS- ¥4 EI3g UEHfiQ. 01 UH> ^^ai^ 2T€ ^^ai^ 710173 S ^§t^ lHh 3.63 x 
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10 a (Dyne/cnb)l U&ytD. 




fcttS- 01^5"^ to 5:1 Lfjjl jO:|OIH Z^OI 0.04 LHXI UrrPi Q4:«J HH*i= s 

ass jis^w «(«a aaa ^t^ou-iir soiesi ««I aow 



d+» 4' £15^1 WIS ^E 
S06f- OlSti" dj-tl- £ El ?^2J 

££1 S06g^S WIOi(bare) aiOIB^Dil SESSHDI SQGHJS SOSg^g aB&u«Ofl 

|joli £*or2H, S3 ^Sr: 1000 rpmOISD. 4^1 S0S^°7500 LHaI 8200A^ 5»CS£* SSB 

Ss M ' "J? 1 S0B9K50)a 150-CHJ SEOJIA) 3t«* Ofltdl UflOiag *, 700X21 gEOUl 30^ 5W0| 
CVD g-gOil 2J*i- ajsI-sj-si 

Ajgora HDP(High Density Plasma) CVD-£&a» SSSraaala CwSf^SJ =SS 9f 6000 A 01 5 



£AI Al^| ^£ 

?i ^ S ^SoF2Q. £ai gg^J- ^2, w -ijg AtSSKS gg*t Alison ^*Hftt«©ra a» 

* AI& K£g oils' 4S« =§ 12H E & uf^I 5f n HEHll lS&D 

E 5a= B ^SOII CD-El- AJS-2fr]U- CVOg-SOil 2J&H HI2S a>&SH| g*i °vq s ^ =?*fSM= a-* 

IHfj i^giiV^iiSSB. **< 5 ™* AslI life's . fs 

s LrtrLH ir _lcHiLU|L.r. 

E 5c^ s BT30| OKI- *fl£S dJWB CVDSSOil 2JsH tfSfSfg NH,CH:H-0-:H.-0# 0 25:1:52J 

ulS^Sl^r^ 7 ° XmM =""^ S -» SraAi - ,0 = *§*]■ (His! ^El 

E 5e^ g STSOl CD-El- *||2g CVO^-gCHI 2|5« «2£g tfS^t H-Sa:H-0-M 6:15 a 

?%fflloi§ S AF ° SH31 130 * C0,,A " 1 ^tRfSA-l, 10ft ^£5 ^S*KHI5! ^El UEHH 

E 5fS S WSOI CCJ-Ef- Wig A^^CVD&BOII 2JM BI5S N ^ m :H.-0-:ltCg 0.25:1:5HJ 



3*1 ajzi ^ £ * g 

aamwi e 

30raTorrs 

^aora>d. mis'^Eg ^gshsa. =§a wig ^ei e 5 9 oii nm^k% ueksd 

- J^, LHX| 59£ ^&' °' 2^' il^AltHI g l-SCHI CDEI-A) a^l ajpiso^o, m i*r^c:- 




16-7 



^ ^2001-0100749 
a ttco, u^mi CKW , SOG^S AhgoHS BB»SHJIU AS BSa« SSMfe §EH°1 CVD - 

S3 Si S3- 

a »«(H| 2|ShS. SOB! 0I3SIOI 25HHI 7^011 Ai l&EM SOIEs 

«3'bP> w* a 5=1 oi jVsws sewn* siCHAi g««j soi a. oi aw si -goi s*s 

•WS^BIflM «*ff*S SSfc* 2tOID. 
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